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In this article, the author contributes to the growing body of scholarship on critical
mathematics pedagogy. In particular, the author advances this scholarship by out-
lining how critical pedagogy in the mathematics classroom can support students to
engage in transformational resistance. Using a critical practitioner research ap-
proach, the author retells (some of) her experiences as a high school mathematics
teacher of ninth-grade Latin@ students in an Algebra I classroom. Beginning the
course with activities to build a beloved community and connecting mathematics
with social justice issues, the author strived to facilitate a learning space that sup-
ported transformational resistance. Through a culminating youth participatory ac-
tion research project, students developed a critique of societal oppression, a moti-
vation for social justice, and critical mathematical literacy.
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he sun beamed through our East Los Angeles classroom windows as my 23

Algebra I students excitedly entered data from a school-wide student survey on
school food (in)justice issues which they had designed and conducted the weeks
prior. Students were still learning how to use data software on the classroom lap-
tops, when one student noticed that a column for data entry was missing. | showed
her how to insert a new column. She titled it, paused, and then said, “This column is
a variable, right? Yeah, yeah, that’s a variable.” Her tone was as if something spin-
ning around in her mind for a while, or perhaps since she first took Algebra I the
year prior as an eighth grader (and “failed”), just settled into place. This moment
encouraged me to conclude class that day with a discussion of the meaning of a var-
iable, something that the students, instead of only saying “a letter that represents a
number,” now attached real-world significance to as they were defining, measuring,
representing, and making claims about variables related to a social justice issue in
their lives. As a teacher, | sought to develop a critical pedagogy to support students
to understand and transform the world (Freire, 1970/2007). Witnessing students’
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excitement as they came to understand the meaning of a foundational component of
mathematical knowledge in the context of conducting their own research and activ-
ism related to school food (in)justice, affirmed for me the promise of teaching
mathematics for social justice (see, e.g., Gutstein, 2003) and integrating mathemati-
cal investigation in youth participatory action research (Terry, 2011; Yang, 2009).

My aim with this article is to contribute to the growing body of scholarship on
critical mathematics pedagogy (see, e.g., Bacon, 2012; Bartell, 2013; Brantlinger,
2013; Gonzalez, 2009; Gregson, 2013; Gutstein, 2003, 2006; Gutstein & Peterson,
2013; Terry, 2011; Wager & Stinson, 2012; Yang, 2009). In particular, | advance
this body of work by outlining how critical pedagogy in the mathematics classroom
can support students to engage in transformational resistance (cf., Solérzano &
Delgado Bernal, 2001). Using a critical practitioner research approach, | retell
(some of) my experiences as a high school mathematics teacher of ninth-grade Lat-
iN@ students’ in our Algebra | classroom in East Los Angeles. Beginning the
course with activities to build a beloved community (King, 2010) and facilitating
lessons throughout the course that connected mathematics with social justice issues
(Gutstein & Peterson, 2013), | strived to foster the classroom as a space where de-
veloping transformational resistance was possible. Through a culminating course
youth participatory action research (YPAR) project, students conducted a quantita-
tive study on school food (in)justice. Students developed a critique of societal op-
pression, a motivation for social justice (Solérzano & Delgado Bernal, 2001), and
critical mathematical literacy (Gutstein, 2006). | argue that YPAR involving quanti-
tative investigation can support students to develop positive mathematical and re-
searcher identities and contribute to change for social justice.

Conceptual Framework
Teaching Mathematics for Social Justice

Striving to teach mathematics for social justice involves engaging students in
critical quantitative thinking around issues of social (in)justice that are relevant to
their lives and daily experiences (see, e.g., Frankenstein, 1983; Gutstein, 2006;
Skovsmose, 1994). Freire (1970/2007) argues, “the great humanistic and historical
task of the oppressed” is “to liberate themselves and their oppressors as well” (p.
44). Students of color and economically marginalized students bring valuable life
expertise from their own experiences and backgrounds into the classroom, and can
develop critical literacies to examine the unjust world around them so that they may
both understand it and change it. Freire posits that a problem-posing pedagogy in
which students pose problems and develop solutions as they co-create knowledge is
necessary for the liberation of all peoples. Both teachers and students engage in cy-
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cles of praxis, or the continuous process of “reflection and action upon the world in
order to transform it” (Freire, 1970/2007, p. 51).

Powell (2012) outlines the historical development of critical perspectives on
mathematics education. Teaching mathematics for social justice, also referred to as
critical mathematics or criticalmathematics education in different regions and time
periods—and also deeply intertwined with ethnomathematics—has origins from
long ago, as national and global struggles for social justice and struggles for math-
ematics education have always been intertwined. Conferences convened by organi-
zations such as the African Mathematical Union and talks such as D’ Ambrosio’s
1986 plenary address introducing ethnomathematics were turning points in the
mathematics education field. A number of conferences beginning in the late 1980s
called for a sociopolitical look at mathematics and the teaching of mathematics, in-
cluding the Mathematics and Society Special Programme of the International Con-
gress on Mathematical Education in 1998, the Political Dimensions of Mathematics
Education: Action and Critique conference in 1990, and the Critical Mathematics
Education: Toward a Plan for Cultural Power and Social Change conference in
1990, which gave rise to the Criticalmathematics Educators Group (CmEG).

In a 1990 CmEG newsletter, Frankenstein, Volmink, and Powell offer a defi-
nition of a criticalmathematics educator, offering insight into how those who strive
to be a criticalmathematics educator may think about commitments as a mathemati-
cian, as a teacher, and as a concerned active citizen. Criticalmathematics educators,
as re-printed by Powell (2012)—

view the discipline as one way of understanding and learning about the world ... as
knowledge constructed by humans ... as one vehicle to eradicate the alienating, Euro-
centric model of knowledge ... listen well (as opposed to telling) and recognize and re-
spect the intellectual activity of students ... and have a relatively coherent set of com-
mitments and assumptions from which they teach, including an awareness of the ef-
fects of, and interconnections among racism, sexism, ageism, heterosexism, monopoly
capitalism, imperialism, and other alienating totalitarian institutional structures and atti-
tudes. (pp. 26-27)

Drawing on Frankenstein’s (1983) argument about the importance of mathe-
matical literacy for gaining power in society over economic, political, and social
structures and Tate’s (1995) argument for culturally relevant pedagogy in mathe-
matics, which includes the study of issues relevant to students’ lives, as well as oth-
er mathematics education scholars committed to education and change, Gutstein
(2006) argues that social justice mathematics prepares students “to investigate and
critique injustice, and to challenge in words and actions, oppressive structures and
acts” (p. 4). Merging mathematics and social issues is not primarily for the purpose
of understanding mathematical concepts but for using mathematics to create a more
just world (Frankenstein, 2010).
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Stinson and Wager (2012) define teaching mathematics for social justice as
“the underlying belief that mathematics can and should be taught in a way that sup-
ports students in using mathematics to challenge injustices of the status quo as they
learn to read and rewrite their world” (p. 6). They also define teaching with social
justice as implementing equitable pedagogical practices, and teaching mathematics
about social justice as teaching lessons with critical (and often controversial) social
issue contexts. Examples of social issue contexts that connect with mathematics
detailed in Rethinking Mathematics: Teaching Social Justice by the Numbers
(Gutstein & Peterson, 2013) include: racial profiling, how the unemployment rate is
determined, global poverty, school evaluation, and media and body image. Scholars
argue that students may benefit from teaching mathematics about, with, and for so-
cial justice in the following ways:

e Developing a positive mathematics identity — students overcome fears in
mathematics by building a positive mathematical disposition rooted in
their culture and community (Gutiérrez, 2012). Gutiérrez contends:

Black and Latino/a adolescents, like all young people, reap the benefits of pro-
grams that attend to their academic and their social/emotional needs. Learners
show more confidence and are better able to find an answer—and they can re-
flect on how reasonable that answer may be when they have opportunities
to...use mathematics to analyze social injustices. (p. 35)

e Reading and writing the world with mathematics — students consume and
produce texts from a critical standpoint, making sense of data and the so-
cial context behind numbers, and developing social agency (Gutstein,
2006; Yang, 2009). Gutstein describes students’ critical questioning as he
quotes one student, Marisol, reflecting on a racial profiling unit: “I think I
am better able to understand the world now using math...as soon as | fin-
ished the reading | already knew there was a problem there” (p. 67). Yang
describes how students produced their own version of a school accounta-
bility report card with measures that the students themselves felt best
evaluated their school.

e Building mathematical power — students understand mathematical con-
cepts, engage in complex mathematical tasks, and communicate ideas in
ways that allow students to access spaces in which “dominant mathemat-
ics” is used, such as high school and university courses as well as in sci-
ence, technology, engineering, and mathematics professions (Gutiérrez,
2012; Guitstein, 2006).
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While critical mathematics education scholars emphasize the possibilities and
promise of teaching and investigating connections between mathematics and social
change, there are also “limitations of the knowledge we gain from mathematical
analyses of our world” (Frankenstein, 1994, p. 56). Brelias (2015) found that as
high school students who were engaged in social justice mathematics lessons re-
flected back on mathematics as a tool for social inquiry, while they argued for its
transformative power, they also argued mathematics can be “reductive and imper-
sonal,” “irrelevant for moral arguments,” “inaccessible to the general public,” and
can provide “inadequate explanations for problems” (p. 7). The students demon-
strate a “reflective knowing,” as Skovsmose (1994) describes, evaluating the use of
mathematics.

Scholars have laid the groundwork in theorizing teaching mathematics for so-
cial justice and translating critical theory to practice mathematics in schools, but
this body of work must be further informed by more accounts of the affordances
and challenges of integrating critical social justice issues in the mathematics class-
room (Gutstein, 2006). Duncan-Andrade and Morrell (2008) note:

Very little empirical work has been done that theorizes the possible translation of prin-
ciples of critical pedagogy into practices, and even less work has been done that evalu-
ates the outcomes of these practices in pushing forward the development of grounded
theories of practice. (p. 105)

Youth Participatory Action Research and Transformational Resistance

As with critical pedagogy, conceptualizations of participatory action research
(PAR) are influenced by critical theory developed in the Frankfurt School. McTag-
gart (1991), drawing on Carr and Kemmis (1986/2004), asserts that PAR is “moti-
vated by a quest to improve and understand the world by changing it and learning
how to improve it from the effects of the changes made”; it “treats people as auton-
omous, responsible agents who participate actively in making their own histories
and conditions of life” (p. 181). Freire (1973) writes, “critical understanding leads
to critical action” (p. 44). PAR can be understood as a cyclical process: those in op-
pressed conditions are engaged in research to understand a critical issue that they
themselves identify as key to their freedom; they develop a plan for social action to
challenge the inequity presented in that issue; and finally, they implement a plan for
social change that they themselves developed. PAR methodology recognizes people
as experts of their own knowledge and lived experiences. Those experiencing op-
pression, therefore, must be leaders of the research-action to understand and chal-
lenge it.

Educators throughout the nation are bringing PAR into schools or doing PAR
with youth outside of schools, adding a “Y” in front, to explore how this action-
research can be done specifically with youth (Cammarota & Fine, 2008). YPAR
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engages youth as researchers on societal or school (in)justice and supports youth to
take action connected to their findings. YPAR is a problem-posing approach to ed-
ucation that challenges inequity by viewing youth as experts of their lived experi-
ences and places power in their hands. Cammarota and Fine (2008) argue, “YPAR
teaches young people that conditions of injustice are produced, not natural; are de-
signed to privilege and oppress; but are ultimately challengeable and thus changea-
ble” (p. 2). They define YPAR as a process in which “young people resist the nor-
malization of systemic oppression by undertaking their own engaged praxis—
critical and collective inquiry, reflection and action focused on ‘reading’ and speak-
ing back to the reality of the world, their world” (p. 2). Duncan-Andrade and Mor-
rell (2008) put forth the argument that students in urban schools are the ones best
equipped to be agents of change for equity and justice in urban education:

As educators and as advocates for educational justice, we must understand that youth
are much-needed collaborators with valuable experiences and energy to add to our
movements. We firmly believe that youth participatory action research can ultimately
develop the academic capabilities of students and, equally important, that youth-
initiated research can help adult researchers and advocates to better confront the seem-
ingly intractable problems of urban education. (p. 106)

In this way, YPAR challenges the notion of research as an objective endeavor and
challenges traditional conceptions of who can become a researcher. Additionally,
YPAR offers opportunities for young people to think about and partake in the ways
in which research can be connected to resistance against oppression.

YPAR fosters students to resist injustice in a transformative way (Cammarota
& Fine, 2008). Transformational resistance, as defined by Solérzano and Delgado
Bernal (2001), encompasses a motivation for social justice and a critique of societal
oppression. Solérzano and Delgado Bernal provide the 1968 East Los Angeles stu-
dent walkouts and the 1993 University of California, Los Angeles student strike for
Chicana/o Studies as examples of transformational resistance, as secondary students
and college students alike in each of these historic periods held critiques of oppres-
sive societal conditions and were motivated to make change for greater social jus-
tice. Cammarota and Fine call for further documentation of how young people en-
gage in transformational resistance—in and out of classrooms and related to various
social injustices—and how educational processes can foster resistance.

Supporting students to bring a social justice motivation to their mathematical
coursework and to critique societal oppression through mathematics is under-
theorized and further examples of such praxis are needed. Terry (2011) and Yang
(2009) each present theoretical arguments and empirical evidence to assert that
young people can foster critical mathematical literacy and move that literacy to ac-
tion as they engage in YPAR. Terry (2011) argues that YPAR in mathematics can
support students to engage in mathematical counterstory-telling, as he shares the
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ways in which Black male youth identified and contradicted a dominant narrative
and framed access to freedom, in the context of an after-school program in South
Los Angeles. Constructing mathematical counterstories can support students to self-
identify as doers of mathematics and ultimately involve “more transformative forms
of resistance” (p. 43).

Yang (2009) addresses the quantitative aspect of a multiyear YPAR study in
which he and collaborators supported 30 high school youth to create their own
School Accountability Report Card. Instead of accepting measures the state selected
for school accountability, the youth decided what should be measured, including
attributes like culturally relevant teaching. They conducted survey and interview
research to discover if the school was meeting students’ needs and then reported
that work to the student body and school leaders. Students “critically consumed”
and “critically produced” texts, thus engaging in the process of reading and writing
the world with mathematics. However, “math education has not realized its full po-
tential in developing youth researchers capable of producing critical texts at the lev-
el of public intellectuals” (p. 102).

The study presented here further explores the possibility of quantitative ac-
tion-research projects, examining the implementation of YPAR within the context
of an Algebra | classroom. Overall, | sought to provide students with the opportuni-
ty to engage in YPAR in our mathematics course, after we had laid a foundation for
transformational resistance by building community and completing units connected
to social (in)justice issues. I wondered: How can teaching students to be critical
quantitative scholar-activists be included as a meaningful part of teaching a mathe-
matics course?

Methods

The voices of teachers in national conversation and research are essential for
advancing change for educational equity and justice (Cochran-Smith & Lytle, 1999;
Oakes & Rogers, 2006). Practitioner research is a “promising way to conceptualize
the critical role of teachers’ knowledge and actions in student learning, school
change, and educational reform” (Cochran-Smith & Lytle, 2009, p. 5). Critical,
qualitative methodologies (Kincheloe & McLaren, 2002; Steinberg & Cannella,
2012) shaped the design of this practitioner research investigation. In particular, this
study is informed by practitioner research that emphasizes “equity, engagement,
and agency,” as Cochran-Smith and Lytle (2009) identify as a more recent turn in
practitioner research, pointing to books on YPAR and critical pedagogy such as
Duncan-Andrade and Morrell’s The Art of Critical Pedagogy (2008) and Cam-
marota and Fine’s Revolutionizing Education: Youth Participatory Action Research
in Motion (2008). They argue that such critical practitioner research has potential to
question the goals of schooling, raise questions about power and whose voices are
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heard, bring meaning to equity in local contexts, and link teacher and student in-
quiry as interconnected.

Research Questions

The research questions that guided this investigation were:

1. How can a mathematics classroom develop as a beloved community lay a
foundation for transformational resistance?

2. How can YPAR in a mathematics classroom support students to engage in
transformational resistance as they build critical mathematical literacy?

These questions serve as the focus of this article because integrating YPAR in the
teaching of mathematics for social justice within mathematics courses is understud-
ied. Teachers’ stories that shed light on possibility and challenges of teaching math-
ematics for social justice are necessary to advance understandings of how social
justice may come to fruition in a multitude of ways in the mathematics classroom
(Bullock, 2014). | do not assert that the questions | pose can be fully addressed
within this practitioner research examination, but I hope that striving to share an in-
depth, critical practitioner research study can join in dialogue with other accounts of
mathematics teaching (such as Bacon, 2012; Brantlinger, 2013; Gutstein, 2003;
Terry, 2011; Yang, 2009) and offer implications for future work.

Teacher and Researcher Positionality

Like all educational research, mathematics education research is political and
non-neutral (D’ Ambrosio et al., 2013; Gutstein, 2003). My experiences reflect the
political nature of mathematics education research in my choice to be a part of so-
cial justice mathematics communities of educators, my belief that educational re-
search can and should contribute to a more socially just world, and my choice to
follow in the footsteps of scholars who examine their own positionality as research-
ers.

| entered teaching with an understanding that being a continual learner is an
essential aspect of critical pedagogy and teaching mathematics for social justice. |
believe it important for teachers—and for myself as a White female teacher and a
teacher of STEM (science, technology, engineering, and mathematics)—to con-
stantly work to become more aware and knowledgeable about the historical and
present day intersections of oppression based on race, ethnicity, class, gender, sexu-
al orientation, religion, age, special need, legal status, language, and so on. As a
mathematics teacher, | strive to understand the ways in which STEM education
perpetuates yet can intervene to challenge oppression. | also believe it important to
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build with other educators, both new and veteran, to learn from and alongside each
other. As a White woman, | came into this research with the same consciousness
that | attempted to bring into my classroom teaching: an understanding that White
women are the most represented demographic group in the teaching profession.
Voices from this group, therefore, are often centered and privileged in (and out of)
schools. Moreover, the teaching profession is looked down on as “women’s work”;
a devaluating | often felt as a teacher and experienced the seeds of growing up as a
young woman. Interrogating my own positionality and pedagogy is a complex, life-
long process that can never be completed.

Amidon’s (2013) argument on teaching mathematics with agape (a Koine
Greek word, often translated to “unconditional love”), pushes me to think about the
following questions, which | adapted from his work: What can | do from a position
of power and privilege to interrupt oppression and be a part of supporting students
to have the opportunity and expectation of success in mathematics and life? How
can | learn from and alongside teachers from similar and different backgrounds who
are working to support students to succeed in mathematics (according to traditional
and critical ways of thinking about success)? In my teaching of mathematics to Lat-
in@ students in an economically marginalized community, | sought to interrupt
power, privilege, and oppression (Amidon, 2013); develop a “critical care praxis,”
challenging a colorblind approach of caring for students (Rolon-Dow, 2005); and
express to students a political and radicalized love (Darder, 2002). Below | detail
the ways in which | attempted to bring these ideas to life in my pedagogy, while
acknowledging my continuous need for critical self-reflection.

Classroom and Study Context

The public school in which | taught was one fought for and created by com-
munity teachers and organizations in East Los Angeles, including the organization
InnerCity Struggle (see http://innercitystruggle.org). It was one of the first public
high schools built in the larger community in 80 years, after community organizing
pushed for new schools due to over-crowding. This activism was by no means new
in East Los Angeles. Home of the 1968 East Los Angeles School Walkouts (Solor-
zano & Delgado Bernal, 2001), the community’s historical and present-day strug-
gles for educational justice laid a significant and meaningful historical and cultural
foundation for the new school. | had hoped to teach in a public school at a time
when few jobs were available in public schools, so | felt fortunate for the opportuni-
ty to teach in this school, fought for by Latin@ students, families, and community
organizations. | believed that our mathematics classroom community could attempt
to learn from and draw on the historical legacy of social justice efforts by and for
the community.

The Algebra | class | chose to study for this investigation consisted of stu-
dents who took and had previously “failed” (or were failed by) the course the prior
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year as eighth graders in middle school, and mostly students who were not tracked
into algebra in eighth grade at all—the highest track in the feeder middle schools
being geometry for eighth graders. Because of this “low” placement, the students in
this class were positioned as the least knowledgeable/capable students in the school.
The textbooks in the feeder middle schools as well as the textbooks at the high
school where | taught, like many traditional texts from large textbook publishing
companies, marched through mathematics procedures and included a long list of
problems for which students were expected to apply procedures, with a couple
“critical thinking” word problems at the end of each section. The textbooks did not
arrange the mathematics from an integrated mathematics perspective but rather as
separated subjects: Algebra I, Geometry, Algebra Il, Trigonometry/Pre-Calculus,
and Calculus. The books did not include relevant, real-world, current or historicized
issues. The content area covered in the Algebra | textbook, the same as the content
covered on the high-stakes state exams, amounted to: properties of real numbers;
solving, graphing, and writing linear equations and linear inequalities; systems of
equations and inequalities; exponents and exponential functions; quadratics; poly-
nomials; and rational equations and functions.

| believed this class was a good fit to practice YPAR because | hoped to pro-
vide the space for students to get excited about mathematics, which, for most stu-
dents, had already become a despised school subject. For most students, this course
was the first time they had access to Algebra I, which tends to be a gate-keeping
course. While | hoped to integrate YPAR into multiple class periods in the same
school, I recognized as | began to plan the introduction of the unit that I did not feel
prepared to facilitate multiple different action-research projects at once, so | chose
one class period of Algebra .

Data Collection and Analysis

Data sources included:

e My teaching journals, in which I reflected on my pedagogical choices
and took note of student leadership, participation, presentations, and
specific contributions students made in the class (I put student state-
ments | remembered verbatim in quotation marks);

e Pre- and post-questionnaire (see Figure 1) with students on their beliefs
about what it means to do research;

e Math autobiographies students wrote at the beginning of the course as
well as an end-of-course reflection on mathematics; and

e Student artifacts, including a final paper the class collectively wrote on
their YPAR study and a video based on their quantitative data analysis
and a collection of photos of the school food.
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To analyze the data, | developed (and triangulated) a coding schema across
the data sources. | took note of reoccurring themes as | taught throughout the school
year, using the constant comparative method for data analysis (Bogdan & Biklen,
1982). In this article, I discuss my pedagogical decisions and reflections on those
decisions, incorporating some of the ways in which students engaged in the course
and in the culminating YPAR project.

Name: Date: Period:

Research Questionnaire — Explain all your answers
1. What is research? Give your own definition!
2. Give an example of research.

3. What are the different steps of research? (Make a guess if you're not sure! Come up with at
least four steps.)

4. Who does research in our society?
5. What skills do you think a researcher needs? Do you have any of those skills?

6. Do you think research is important for society? Why or why not?

Figure 1. Pre- and post-questionnaire about research.

Developing Foundations for Transformational Resistance
Beginning the Algebra I Course

Joining other mathematics educators across the nation, | attempted to create a
social justice mathematics class to provide the space for students to feel empowered
to read and write the world with mathematics (Freire, 1970/2007; Gutstein, 2006).
From the first day of school, I sought to lay the foundations to critique societal op-
pression and explore possibilities for social justice within my classroom. The social
issue-related units and ultimately the YPAR project | facilitated in the classroom
did not occur in a vacuum, but rather surfaced out of practices | had used and activi-
ties students had engaged in at the beginning of the school year.

Just prior to asking students to share more detailed information about them-
selves to me in a student information sheet (see Appendix A), | briefly introduced
myself and my history, opening up to students as a person. First, | told them about
my name, Mary Candace. Mary is my grandmother’s name and Candace was her
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sister’s, or my great aunt’s name. I go by “Ms. Candace” with students because of
the kind of person my great aunt was. She suffered a heart condition and passed at a
young age. Throughout her life, she devoted herself to the happiness of others and
to supporting people with what they needed. For example, she always remembered
everyone’s birthdays and made elaborate cakes. After being diagnosed with her
heart condition, she started a chapter of an organization in Buffalo, New York
called Mended Hearts (see http://mendedhearts.org), which brought together pa-
tients who had previously undergone heart surgery and patients who were about to
go through it. The goal was to have conversations that may ease fear before experi-
encing the surgery. I told students that I hoped to bring my great aunt’s spirit with
me to guide me in my teaching, and that | will always remember and celebrate each
of their birthdays in honor of her.

| told students a story of taking Algebra I at a Title I middle school in eighth
grade and getting As, but when my parents transferred me to a high school out of
our neighborhood, I got an 11% on the “how much of Algebra do you remember?”
test on the first day of school. | remained in Geometry and did well, ultimately
making it to Calculus, but doubted myself and had always felt inferior to the other
students at school because of that initial test. I told another story of intending to ma-
jor in statistics in college but barely passing the first upper-division course because
| was intimidated by what I perceived as the cut-throat, competitive nature of the
class. | also felt | was at a disadvantage because | was one of only a few women
enrolled in the course. | shared with the students that my experiences do not mean
that | understand their experiences—acknowledging that the students have a wide
variety of experiences with mathematics. | also recognized that although I, as a
White person from a middle class background, have benefited from many privileg-
es, | could, to certain extents, relate to feeling disempowered in mathematics as well
as empowered. | asserted that to push back on disempowerment in mathematics, we
must co-create a space in which we collaborate to build a beloved community.

In “Letter from a Birmingham Jail,” Dr. Martin Luther King, Jr. (1963) wrote:
“Injustice anywhere is a threat to justice everywhere. We are caught in an inescapa-
ble network of mutuality, tied in a single garment of destiny. Whatever affects one
directly, affects all indirectly” (p. 2). | first learned of Dr. King’s concept of the be-
loved community as applied to the classroom when | was an undergraduate at the
University of California, Berkeley and took a course entitled “June Jordan’s Poetry
for the People” in which we read and wrote poetry on systemic oppression, re-
sistance, humanization, and liberation. 1 understood building a beloved community
in the classroom to mean developing a space in which both the students and the
teacher see the humanity in one another as they work toward a more socially just
world. | told my students that each of them is each other’s greatest asset for learn-
ing, for making it to graduation and beyond, and for changing the world—that they
are connected to and dependent on each other.
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During the first week of class, | facilitated class dialogues in which students
declared their rights in the mathematics classroom, the demands they have of them-
selves and each other, and the demands they have of me as their teacher (see Ap-
pendix B). | told students that | am a teacher because | believe they will be the ones
to change the world. | also told students that | would try to make the class center
around their own self-improvement and building confidence in mathematics as we
use mathematics to understand and change the world.

I then provided the syllabus to the class—the title of the course matched what
| told students it would be about: “Viewing and Changing the World Through
Mathematics.” Underneath the title, | placed a picture of a mural in the housing pro-
jects of East Los Angeles,! as Gutstein (2006) writes about teaching about after he
read an article of Marilyn Frankenstein’s (1997) that included a photo of the mural.
Some of the students in our classroom lived in this housing project, so | felt it was
especially relevant. Alongside Che Guevara is the message: “We are not a minori-
ty!!” I then facilitated a scaffolded class discussion, where students shared how
they, as People of Color, are not minorities—according to the mathematical defini-
tion and because they are not “less than” other people. I also began with a Math
Autobiography writing assignment (cf., Peterson, 2013), asking students to write
me a letter telling me their stories (see Appendix C). | structured the assignment
with many questions about their past experiences with school in general and math-
ematics specifically, and why they feel mathematics is important to learn. The most
common response to the latter question: “We need math to count change at the gro-
cery store.” Their responses motivated me to want to expose the students to how
powerful a tool mathematics can be for understanding racial, social, and economic
injustice in education, health, incarceration, and so on, and for constructing argu-
ments to fight for justice through mathematics. | explained that certainly mathemat-
ics is important and essential for everyday calculations, but that | firmly believe
students have the power to use mathematics in ways that connect more deeply to
their lives. My role was to provide them the support and context for this learning.

One of the first activities I implemented with students was an “ICEbreaker”
similar to one from my teacher education program. Students wrote down on an in-
dex card three “variables” about themselves: I = an interest they have, C = a charac-
teristic or personality trait about themselves, and E = a unique event or story from
their past. The whole class stood up as | began to read aloud a card. Students re-
mained standing until | read all three statements, and they guessed, from the group
who was left standing, the person to whom the card belonged. Students were excit-
ed to learn about each other’s “variables.” This activity built community by getting
to know each other.

1 See http://www.muralconservancy.org/murals/we-are-not-minority.
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As a pre-service teacher, | dreamed of creating an Algebra I course that con-
sisted only of social issue-related and other real-world units. As | entered the class-
room, | began to more fully understand the pressures on teachers to teach all of the
content standards that Bacon (2012) and Gregson (2013) detail in case studies of
social justice mathematics teaching. For Algebra I, this includes a long list of many
fundamental concepts necessary to accessing the “rest” of mathematics. These pres-
sures come from a multitude of directions and, in my case, included:

e ‘“value-added” measures imposed by the school district that rate teachers
based on student test score improvement,

e standardized tests such as the high school exit exam, and

e administrators that put pressure on teachers for students to perform “or else”
(see Gutiérrez, 2013 for many other examples).

| realized that, while | would not compromise my plan to teach social-issue related
units, I would have to create them in a way that was strategic, so that the activities |
designed addressed a variety of content standards in a rigorous enough way to ad-
dress these demands. | believed that covering content standards and teaching social
justice mathematics did not have to be mutually exclusive; however, | had not yet
conceived how I could tie much of the mathematical content to real-world contexts.

Across all mathematics lessons, | sought to draw on culturally relevant ap-
proaches, which I knew would require me to change the culture of my classroom to
be different than how mathematics classes looked like for me as a student. A daily
pattern of whole class instruction where students follow along passively, copying
problems the teacher solves, and then working on a set of similar problems alone
following the lecture does not call on students to communicate almost at all orally
or build on each other’s ideas (Tate, 1995). In my classroom, I worked toward sup-
porting students to discover concepts in mathematics (as opposed to teaching pro-
cedures) and having students work in groups collaboratively to validate and build
on the knowledge of one another (including seating the students in small circle
groups). This classroom set up assisted me in providing the space to meaningfully
connect mathematics and social justice issues whenever possible.

Teaching Mathematics about, with, and for Social Justice

One of the first tasks in Algebra I is to review computation and the order of
operations. Students are expected to have mastered fractions prior to taking the
course, and this often can be students’ least favorite element of a mathematics prob-
lem. | thought about how I could re-introduce fractions and start off my class with
real-world connections that would show students how important fractions can be. |
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designed a lesson using the video If the World Were 100 People? (see Appendix D),
which students and | viewed together. In the video, statistics report that if the world
was shrunk down to 100 people, for example, 12 people would have a computer
and 21 would live on less than $1.25 per day. Before watching the video, | asked
the students to guess what they thought the numbers would be for all of the statis-
tics, and, while watching the video, they then recorded the data. Some students
were shocked at the differences between their guesses and the actually reported sta-
tistical data.

Following this activity, | asked students to write the data as fractions out of
100 (e.g., 12/100), then reduce the fraction, if possible, write it as a decimal, and
write it as a percent. We discussed the importance of being able to do so when mak-
ing arguments in different contexts; that it can be powerful to express parts of a
whole in different ways.® For homework that night, | gave students a chart entitled
“If East L.A. Were 100 People,” with data I had taken from the census (we
acknowledged and problematized that it often does not include people who are un-
documented), and their task was to find the fraction, decimal, and percent equiva-
lents and then write concluding observation sentences about what they noticed. My
goal was for students to gain confidence in mathematics as they read the mathemat-
ical world around them. Some students, accustomed to more traditional courses and
skeptical of change, wondered out loud, “Why are we talking about community in
math class?”’

Early in the Algebra I course, it is typical to study inequalities, and | seized
the opportunity to plan a unit that connected the way we discuss inequalities in
mathematics with inequalities (or inequities) in society (see Appendix E). To get a
stronger sense of what issues students were feeling particularly interested in, I pre-
sented them with several graphs relating to topics such as race and incarceration,
incomes of people with and without disabilities, child poverty before and after eco-
nomic recessions, and health vs. wealth. In teams, students chose a graph to study
as the starting point in their Inequality Project. They answered several questions
about the graph (e.g., questions designed to invite a range of participation from all
group members, such as what stands out to them the most) and wrote out mathe-
matical statements of inequality, using less than, greater than, less than or equal to,
and greater than or equal to—using variables and numbers—in ways that were
meaningful to them. Following this activity, students did additional background re-
search on that inequality, created a poster, and presented findings to the class, in-

2 See http://www.miniature-earth.com; the video is based on the book If the World Were a Village: A
Book about the World’s People (Smith, 2011).

3 This was a brief moment in the lesson that | could have elaborated on more, by, for example, call-
ing on students to identify instances of how parts of a whole have been communicated in the media
and speculating together why they were communicated in such a manner.

Journal of Urban Mathematics Education Vol. 9, No. 2 136


http://www.miniature-earth.com/

Raygoza Transformational Resistance in Mathematics

cluding questions that arose as they explored the topic. One of the students, Rob-
erto, who was having challenges in most classes because of issues outside of
school, spoke during this presentation. At the moment that he began to break down
the importance of looking at percent difference as opposed to numerical difference
in the context of racial underrepresentation and racial overrepresentation in prisons,
the principal walked in to our classroom. She asked him a question, then another,
and another. This ninth grader, whom she had only seen in her office for mishehav-
ior, confidently addressed all her questions related to this inequality and why it was
an important one to understand. Following his presentation, he expressed that he
felt validated as an intellectual; that he had something to say about social issues and
mathematics.

My last example of a social justice mathematics lesson is on the topic of
slope. Often, textbooks and traditional curricular materials introduce slope as being
equal to (y2 — y1) / (X2 — x1). This formula can be challenging for students to under-
stand, especially if not introduced to the conceptual meaning of slope. | do not ar-
gue that students should never be introduced to such a formula. But rather, when
they are, it should come after interacting with slope in more meaningful and con-
ceptual ways so that students can understand that slope captures how much one var-
iable changes with respect to another. Without mentioning the word “slope” in
class, | presented two graphs to students of data with almost linear relationships, the
first being a graph of asthma rates over time in a California city and the other fami-
ly income vs. student SAT math scores. We discussed the first graph together as a
class and the students studied the second graph together in groups. | asked students
to share everything they noticed about the graphs. Then, | asked students to focus
on the x-variable (horizontal axis) and then on the y-variable (vertical axis), for each
identifying how much that variable changes from one point to another point. Next, |
asked students to write this ratio out as a sentence (e.g., For every $20,000 more a
family makes, the average student’s SAT math score is higher by 14 points). After
students identified this relationship, | said that we call this relationship “slope.” For
many students who had already taken Algebra I in eighth grade and “failed” (or
were failed) they responded with statements, such as: “Oh! Why didn’t they just tell
us that before?!” or “That’s it!? Man I just couldn’t remember those formulas!” Af-
ter students saw real-world context examples of slope, in subsequent exercises the
majority of students excelled at finding and interpreting Ay/Ax as they discussed
the meaning of a graph’s slope. | saw ways in which | believed students were striv-
ing to “read the world” with mathematics in my classroom. In addition to sharing
their (our) learning on social issues, how could | support them to further “write the
world” with mathematics?
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Developing Transformational Resistance and Critical Mathematical
Literacy through Youth Participatory Action Research

Thinking of how to introduce the YPAR unit, I returned to an article | had in-
troduced to students earlier that year: Solérzano and Delgado Bernal’s 2001 germi-
nal article on transformational resistance. | had used the article earlier to introduce
the Cartesian coordinate plane (see Figure 2). Students are often introduced to the
coordinate plane as an abstraction, and plotting points becomes a mechanical pro-
cedure without meaning (e.g., 5 over and 2 down). | had remembered that Solérza-
no and Delgado Bernal’s article contained a quadrant showing four types of re-
sistance, each quadrant representing the presence or absence of a variable, x — moti-
vation by social justice, and y — critique of societal oppression. | put blue painters’
tape on the floor of the classroom to make a coordinate plane, asking students to
move about it representing the presence or absence of two variables (first starting
with variables such as their preferences on two different sports rivalries, and then
moving to examples of high school student resistance that students could relate to,
mapping them out on the coordinate plane according to Soldrzano and Delgado
Bernal’s conceptualization of resistance).

Critique of Social Oppression

Self-Defeating Transformative
Resistance Resistance |
\
- r >
Not Motivated by Social Justice Motivated by Social Justice
Reactionary Conformist
Behavior Resistance

No Critique of Social Oppression

Figure 2. Defining the concept of resistance.

From “Examining Transformational Resistance Through a Critical Race and LatCrit Theory Frame-
work: Chicana and Chicano Students in an Urban Context,” by D. Sol6rzano and D. Delgado Bernal,
Urban Education, 36(3), p. 318. Copyright © 2001 by Corwin Press, Inc. Reprinted by permission of
SAGE Publications, Inc.

To kick off the YPAR project, | invited Professor Solérzano to come to my
classroom and speak to the students about transformational resistance (my contact
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with him and his class visit are recounted in Sol6rzano, 2013). Professor Sol6rzano
shared with the class examples of transformational resistance and specifically spoke
about the ethnic studies ban in Arizona and upcoming film Precious Knowledge
(McGinnis & Palos, 2011). The students were energized following his presentation
and excited to engage in action-research themselves.

The students chose to study school food injustice, as health injustice related to
race and class. They were passionate about this topic following the inequalities pro-
ject. Before we dove into designing the study, we watched the film Unnatural
Causes (Adelman, 2008), which weaves together biology, public health, sociolo-
gy—and even mathematics, with data and graphs throughout—to understand how
wealth disparities lead to poorer health. Students chose to look at school food be-
cause: (a) it affects them every day, and the district had recently changed the food
in such a that they were unpleased; and (b) after intense class debates about how to
make change and what it means to be a leader, students felt that they had a realistic
chance of making some concrete changes on this issue.

As we embarked on the study design, students piloted survey questions with
peers in other classes before refining a survey protocol, asking their peers to talk
through how they understood each question and what should be modified for clarity
or added. Additionally, during lunchtime in the first couple weeks of the project,
students talked with their peers and took pictures of school food to deepen their un-
derstandings of the student body’s greatest concerns. They also shared stories in
class of their own experiences with school food. While | guided students toward a
school-wide survey so that we might analyze large-scale quantitative data, we dis-
cussed strengths and weaknesses of quantitative and qualitative research. The in-
formal conversations students led with their peers and the photo element of the in-
vestigation gave them a sense of various research methods (e.g. interviews, photo
voice) and how the stories behind numbers are necessary to uncover what they want
to know. That said, | acknowledge that in the spirit of YPAR it is problematic to
point youth in particular directions, but | chose to make the exception of guiding
them toward quantitative investigation, while still highlighting the limits of doing
S0, because of my desire to integrate YPAR in the mathematics class.

The class then designed and implemented a school-wide survey with closed-
ended and open-ended questions on the school food as well as demographic infor-
mation, which they administered to over 400 of their peers. Students analyzed the
survey data and created graphs using Microsoft Excel, which they had not used be-
fore, and presented their findings to school food officials. In each phase of the ac-
tion research, different student facilitators led the class (after | had a planning meet-
ing with them on facilitating for that particular class segment).

In summary, the class had five findings: (a) students overwhelmingly gave the
school food the lowest rating; (b) the predominant reason students reported eating
the school food was because they were hungry and did not have other options; (c)
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students had a desire for all components of the school lunch to be tastier, healthier,
and in larger portions; (d) students wanted to exercise more choice in their meal
options; (e) and all but eight students surveyed said they received “lunch tickets,”
meaning they qualified for free lunch. One of the biggest shifts with respect to
mathematics I observed was students’ use of mathematical discourse as they com-
municated with one another (and me) while entering, analyzing, and displaying
their data. For example, students were regularly using the terms such as variables
(as described in the anecdote in the introduction of this article), relationship, corre-
lation, x-axis, y-axis, coordinate, data point, pattern, outliers, respondents, bar
graphs, pie graphs, frequency, intervals, best-fit line, mode, mean, range. Prior to
the YPAR unit, we covered linear equations beginning with the investigation of
slope (as previously discussed). | had hoped that more students would apply the al-
gebraic concepts behind linear equations as they engaged in this research, but few
did, due to, | believe, a lack of support on my behalf. | would have liked to have
done more, and at the same time | made the choice not to push certain aspects of the
mathematics, assessing that students were gaining non-algebraic, statistical skills
and ways of thinking and confidence in their participation as students in mathemat-
ics class.

Following analysis and writing a summary research report as a class, the stu-
dents called for a meeting with the cafeteria manager to share their research find-
ings and ask about the school lunch program. They concluded with recommenda-
tions to have daily comment cards available for all students so as to quickly give
feedback on the food (and for these comments to make their way to those who pre-
pare the food); to “change our menu into food that helps us be healthy—food that
does not have an exaggerated amount of grease, fat, sugar, etc. so we can adapt to
the habitat [sic] of being able to eat healthy”; to offer larger portions; to include
more fruit and vegetable options; to offer water and fewer sugary drinks; to distrib-
ute a monthly menu; and to eliminate the lunch tickets given that almost the entire
student body qualified for them.

As other practitioner researchers striving to teach mathematics for social jus-
tice have observed, | believed that students were demonstrating more positive
mathematical identities as they began to engage in the process of reading and writ-
ing the world with mathematics, solving rigorous problems, and building mathe-
matical literacy. In their math autobiographies at the end of the year, students’
views on the importance of mathematics and why we must learn it shifted from be-
ing important in specific situations and because it will be useful in the future to an
understanding of mathematics being an important tool for viewing and changing the
world around them. Most students wrote that they began to feel this way about
mathematics as they came to believe they have the capacity to study and change
their school, using mathematics.
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Returning to the story at the beginning of this article, students often made
meaning with mathematics that they previously had not experienced. As students
were creating representations of their data, another student, recognizing how data
representations could help tell a powerful story, said: “Once they see our data, they
will have to listen.” This statement demonstrates her perception of the power of
critical mathematical literacy. Reflecting on her statement and similar statements by
other students, | am glad that the students held firm beliefs in the power of their
work to tell a story and demand attention and action. But I wish | had done more to
create space to address the complexity of speaking their truth to systems of power,
the struggle of working toward social justice for the long haul, and community or-
ganizing tactics for making change. Exploring such topics in the mathematics class-
room, highlighting the role of mathematics, statistics, and numeracy in organizing
for change, would have been powerful. Students did begin to uncover the challeng-
es behind making change toward greater social justice after meeting with the
school’s cafeteria manager and learning that decisions about school food were not
local school decisions but rather large district-wide ones, and after meeting with the
Healthy School Food Coalition* and learning of persistent efforts by that organiza-
tion over time, in solidarity with students, to win actionable issues.

Students also demonstrated a significant shift in their interpretation of the
meaning of research. Before they engaged in YPAR, most students defined research
as looking up a topic of choice online and did not view research as a process they
could conduct by posing original questions and collecting data on a topic about
which they were passionate. (Figure 3 provides students’ statements after the
YPAR project.)

Prior to the YPAR project, | hoped to lay a foundation in the classroom where
our work would be motivated by social justice issues and to critique societal op-
pression. | do not believe working toward these goals in the YPAR project would
have been possible had we not taken time to build community and participate in
social justice lessons throughout the course. | observed that a motivation for social
justice and a critique of societal oppression were built over time, especially when
fostered within a subject like mathematics where the connections are not often
made. Relating to the other forms of resistance Solorzano and Delgado Bernal
(2001) discuss, too often students in mathematics class express “reactionary behav-
ior,” acting out against teachers and classmates without a critique of social, histori-
cal, or political factors influencing their behavior; or they engage in “self-defeating
resistance,” understandably questioning the relevance of mathematics to their lives;
or in “conformist resistance,” doing their work knowing that it will help them ac-
cess college but not challenging the abstract, procedural, or context-void teachings
of mathematics. Critical pedagogy in mathematics can support more students to re-

4 See http://www.oxy.edu/urban-environmental-policy-institute/programs/food/healthy-school-food-
coalition.
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sist in mathematics in transformative ways. During the YPAR project, students re-
sisted with both a motivation for social justice—to get tastier and healthier food for
all at their school—and with a critique of societal oppression—that people of color
and people living in poverty are often denied access to healthy food and many other
benefits to overall health, and that school food should not exacerbate that inequity
but rather fight against it.

% | have learned about research that when we do research it's not only “copy, paste, and print,” we
have to read it and understand it and do it. Research is to find the information you want on your
own.

¢+ Research is to take time to look for information about something that you're looking to uncover, to
find facts and explanations about it. Anyone can do it as long as you know what you're looking for. |
learned that creating and giving surveys you can really collect a lot of information and different opin-
ions of many students. You get to learn what they think and feel on what you're asking them.

¢+ There are explanations and steps to do research. Research means to find out something but more
detailed, like getting to the bottom of it.

«» ltis very hard to come up with a simple survey. It takes a lot of patience. First we came into teams
to construct each category. Anyone can make a survey, just takes patience and research about the
topic of the survey. What | learned is that you could get a lot of info in a couple simple questions,
and we worked days on a survey and people finish it in minutes.

.0

% We can use research to find out patterns of info for the surveys.

o

» To find out all of the information and put the information together and analyze and understand it.

Figure 3. Student statements on the meaning of research after the YPAR project.

After representations from the Healthy School Food Coalition visited our
class, students wrote thank you notes to them. One student included the phrase
“Victory will be ours!” on the cover of his note. Earlier in the project, this same
student had been skeptical, questioning how students could really be school leaders
who fight for change. Another student’s note read:

I am so glad and | feel so supported by a group of adults that actually care about what
we care about, which is the school food. | feel motivated to want to learn more about
this and make a change knowing that no one else would do it, but the ones that care. |
feel like we can really make a change as long as we keep on trying. © Thank you so
much for hearing us out and listening to our thoughts and opinions. | really hope our
work pays off in the end. | hope to stay in touch so that together we can also make a
difference once we’ve done it at our school with the cafeteria manager first!
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Discussion

In this article, | aimed to contribute to scholarship that imagines, builds, and
investigates spaces where critical mathematical literacy and social action are inter-
twined from the perspective that the work of engaging in critical praxis is a lifelong
process. As Sleeter (2015) and Ladson-Billings (2015) contend, scholar-activism
not only conceptualizes possibilities of teaching for social justice within inequitable
schooling contexts but also works to alter such contexts. Questions that arose for
me in reflecting on this YPAR practitioner research are: How can schools and
teacher education be altered to foster social justice mathematics? How can social
justice mathematics itself be a part of pushing for change to challenge structural
inequities that persist within and outside of mathematics education? What role does
or can critical mathematical literacy have in developing “justice-oriented citizens”
(Westheimer & Kahne, 2004) who engage in transformational resistance as they
envision and lead social movement?

This investigation sheds light on the promise of YPAR in the mathematics
classroom to open up spaces for students to develop as subjects of transformation as
one avenue of teaching mathematics about, with, and for social justice (cf. Stinson
& Wager, 2012). School change efforts and research can further explore the expan-
sion of YPAR as a normalized part of students’ learning experience at school and
the multiple critical literacies students can build as they engage in research and cre-
ate change. Westheimer and Kahne (2004) argue that one way schools can teach for
democracy is to develop students as community activists who analyze root causes
of societal inequities and explore how human rights and social justice can be
achieved as a result of collective action. Critical pedagogy can be supplemented
with “strategies used by community and education organizers” (Anyon, 2005, p.
179). Critical mathematics teachers and their students who engage in YPAR can be
positioned as mentors to pre-service teachers and, in teacher education, teachers can
learn how to form educational justice-oriented groups with other teachers, such as
critical inquiry groups (Nieto, Gordon, & Yearwood, 2010) and Nepantla circles
(Gutiérrez, 2012).

While YPAR in the mathematics classroom has the potential to open up space
for students to write the world (the action in action-research can be thought of as
writing the world), there are a multitude of ways in which young people can write
the world with mathematics that can occur within or outside the context of YPAR
(e.g., [re]defining what it means to do mathematics such as bringing in cultural
practice to mathematics, creating texts and media, sharing work with family and
peers), and YPAR itself does not demand particular actions. Future research can
capture a variety of ways in which young people can develop transformative re-
sistance through or drawing on mathematics and continue to question the possibili-
ties for and extent to which YPAR and transformational resistance can be fostered
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within the classroom walls—within school, district, and larger social-political con-
strains that often run counter to the spirit of YPAR. Because | guided students to-
ward quantitative investigation, placed a time limit on the project, and did not cover
some of the “dominant mathematics” concepts | was supposed to address according
to the content standards (polynomials and rational equations and functions), | need
to complicate my own claims about YPAR and transformational resistance in the
mathematics classroom. These are all areas | would strive to improve on, think
harder about, and talk with others about before future implementations.

As studies by Terry (2011) and Yang (2009) do, future research can also in-
clude in-depth examinations of how students demonstrate their learning of mathe-
matics in the context of YPAR and following their engagement with YPAR, as well
as the connection between students” mathematics learning and mathematical identi-
ties. I do not link students’ mathematical identities to their mathematical perfor-
mance in terms of performance on tests or success with future mathematics access.
In one sense, | believe this is a limitation of the study. At the same time, | argue that
placing high value on and focusing in on how students perceive mathematics and
how students perceive research in the context of participating in YPAR are just as
important areas of focus for research as other conceptions of what it means for stu-
dents to “perform” mathematically in the context of YPAR or social issue-related
learning.

Pushing for change in schools and teacher education can foster environments
where social justice mathematics can grow and, in turn, YPAR connected to quanti-
tative inquiry can work toward creating change itself. As Stinson (2014) asserts, in
times of great societal injustices and large-scale organizing against such injustices
(e.g., the Black Lives Matter and Occupy Wall Street movements), we can call on
mathematics education to contribute in greater ways to understanding and changing
our society.
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Appendix A
Student Information Sheet

Student Information Sheet

My full name is: | prefer to be called / nickname:
My birthday is (Month Date, Year): Gender pronouns:
Do you need to sit near the front of the room to hear or see better?

My home phone number is:

Family member's name and'their relationship to you (mom, tio, etc.):
The music | like to listen to is:

The foods | like to eat are:

The language(s) | speak at home is/are:

| am talented at:

I am from:

l'am:

I would like to get better at:

| come to school because:

In the future, | would like to:

In the past, | have had good experiences in school when:

I have had bad experiences in school when:

Something that gets on my nerves is:

Something | would like Ms. Candace to know about me is:

I would like to change the world by:

The questions | have about this class are:

Thank you for filling this out! I look forward to

getting to know more about you!
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Appendix B
Declared Students’ Rights

jofejeietotetelotetotototeteleloteietetototolateleletele e s

Student Rights in Room 304 Demands for the Teacher(s) in Room 304
Right to education To listen to us

Right to learn Believe in our dreams

Right to respect and be respected Be prepared

Right to say your opinion safely Make the work fun

Right to be accepted Pon’t be mean

Right to ask questions Have a good mood fo everyone
Right to disagree Do not give or take excuses

Right to speak out To not be offensive

Right to be heard Don’t discriminate

Right to inspire Rewards for working really hard
Right to be happy No racism

Right to have equal opportunities Teach us equally

Right to be yourself Be trustworthy

Right to feel passionate about your work No wistreatment

Right to be treated equal Know everyone

Right to express yourself the way you want to Don’t give up on us

Right to share what you think Have faith

Right to be fair Don’t compare us to another class
Right to go to the restroom Support us

Right to step up Don’t tell us we're worthless
Right to have fun and be funny without taking away Believe in us

from the education experience Positive messages

Right to be unique Accept our invitations (to sports games, etc)
Right to not be bullied Respect our beliefs

Right to speak your mind. Have celebrations

Right to fight for what is right. Be understanding if we're having a rough time
Right to just have fun Protect us

Right for coming to school regardless of race Help us do our work

Right to believe

Right to defend other people

Right 1o help one another

Student Demands of Each Other in Room

304

To be treated equally OUK RlGH I 3
Respect

Trust

Not to be judged

Not to be bullied

Equality

Not to be brought down or belittled

Fairness

To be quiet (at times) and to collaborate (at times)
To write down the howmework

To turn in your homework correctly

To be helpful s
or learnin
Respect when someone else is talking

To stay focused

Cowplete your assignments
Give opinions

Don’t be a distraction to others

RO L OO L O OO D OO DO LY
RO LI L OO D OO D OO DO L

S O O O O O O O D O O O O O O O O O O S Oy O O O O O O
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Appendix C
Mathematics Autobiography

Use the following guidelines to write a six-paragraph letter to me explaining your her/history and
experience with mathematics. This letter is an opportunity for you to explore your identity as a math
student (and growing mathematician!). Please neatly write or type your final letter. Stick to the letter
format as shown below, and indent for every paragraph.

August )

Dear Ms. Candace:

Paragraph 1: My name is . lam __ years-old, and I am a
th grader at [our school name]. Add a few more sentences about yourself here!

Paragraph 2: What are your strengths and weaknesses as a student? For example, strengths
are things you’re good at, part of your personality that you are proud of, things people compliment
you on, and so on. Weaknesses are areas where you want to learn more, get stronger, places where
you struggle as a student, and so on.

Paragraph 3: What do you think about math? Do you like/love/enjoy math? Why or why
not? Explain.

Paragraph 4: What have your math classes been like in the past? How did the last school
year of math go for you? Do not only write about your grades but your experiences learning and with
your teacher.

Paragraph 5: Why do you think math is important for you to learn? Think of all the reasons
you can. Do you believe that math can be used to understand and change the world? Why or why
not?

Paragraph 6: What are your goals for math class this school year? List all of them and ex-
plain why you are reaching for those goals. Explain who will help you to reach your goals.

Include anything else at the end of the letter that you would like to include.

Sincerely / Peace / Your student (pick one!),

(Your signature)
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Appendix D
Work Sheet — If The World Were 100 People

NAME: DATE: PERIOD:

If we could turn the population of the earth into a small community of 100 people, keeping the same
proportions we have today, the village would look something like this ...

. Reduce
Your The Fraction Fraction .
# of people who ... Guess Data (olt(J)tO;Jf (If you Decimal | Percent
can)
are Asian 61 61/100 | 61/100 0.61 61%
are European 12 12/100 | 3/25 0.12 12%
are North American 8
are South American/Caribbean 5
are African 13
are Oceanian 1
are women 50
are men 50
live in urban areas 47
are disabled 12
are Christians 33
are Muslims 21
are Hindus 13
are Buddhists 6
are Sikhs 1
are Jews 1
are non-religious 11
practice other religions 11
are Atheists 3
live without basic sanitation 43
live without an improved water source 18
own 75% of the entire world income 20
are hungry or malnourished 14
can’t read 12
have a computer 12
have an internet connection 8
lives with HIV/AIDS 1
live on less than $1.25 per day 21
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Appendix E
Inequalities in Society

Names:

”
Inequalities Project 7)" AN

In mathematics, we study inequalities - when values are NOT equal to each other. The word
“inequality” also takes on an extremely important meaning in our world.

Inequality =

= [ack of equality;

= unequal or uneven:

= when groups of people in a society do not have the same rights or social status;

= when socially-defined categories of people (such as gender, age, ‘class,” race, sexuval orientation,
imwigrant status, ability, weight, ete) influence people’s opportunities in life and access to social
goods such as healthcare, education, employment, home ownership, and political representation
and participation.

This inequality project will connect what we are learning about mathematical inequalities (less than,
greater than, ete) to the inequalities that exist in our society today.

O Gud Gud Gub Gub G G P P P P P P Pud Pud Pud Pud P G G 0
There are eight different topics you may pick from. Think about what you are passionate about! Please
rank your top three choices (1 = want it the wost, 2 = second wost, 3 = third wost), and | will
hopefully be able to give you one of those three.

_ Gender and the Media
~ Child Poverty During Economic Recessions
Pathway to College
_ Incowe of People With and Without Disabilities
_ Income and SAT scores
Income and Health

Race and Incarceration

Unewploywent in California
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